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SCREW CAP FOR A PRESSURIZED CONTAINER 

J RArKOROlIND THF. INVENTION 

,00011 Tlie present invention relates to a screw cap for containers with a threaded neck, 
in particular PET (polyethylene terephthlate) bottles, which are designed to hold dnnks 
containing CO. with a head pUte. a roughly cylindHcal cap shell with internal thread, an 
essentially cylindrical inner sealing web extending from the head plate with a continuous annular 
,0 region projecting radially outwards and an outer, essentially cylindrical sealing web 
concentrically surrounding the inner sealing web, the maximum external radius of the mner 
sealing web and the minimum internal radius of the outer sealing web differing only slightiy and 
preferably by less than 2 mm and in particular by less than 1 mm, and being designed to 
a^ommodate and seal the upper region of a bottle neck in the thus-formed intermediate space^ 
15 [00021 Such a screw cap is already known fix>m European patent application no. 98 909 

299, filed by the same applicant as the present application and corresponding to US Patent 

6,325,226. , ^ . 

10003) Tliis known closure has outstanding sealmg properties which have resulted m 
considerable market success. It hardly seems .xissible to come up with any feasible means .hat 

20 would fiirther improve the sealing efficiency and that is not the intention of *e present invention^ 
Rather «.e screw cap according to the present invention uses Uie same sealing principle, based 
on the combination of an imier seal in the form of a radially imier sealing web with a cross- 
section resembling an olive, which is therefore also referred to as a "sealing olive" m 
conjunction with a cylindrical outer sealing web, whereto tte special geometry of the two sealing 

25 webs and fiirther elements provided on the closure, to eombmation with one anott»r. achieve ttie 
special sealing action. 

.00041 The known screw cap is usually used to close PET botfles which contam 

carbonated drinks. These PET botUes and m particular their direaded necks are standardized and 
there are only a few standard types which are overall relatively smiilar to one another, although 
30 the specific dimensions of ti« corresponding closures are to each case adapted precisely to one 
of tiiese respective standard types. 
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100051 The wall thickness of the bottle neck rim of such PET bottles is mostly less than 2 

and often even less fl>an 1 .5 mm. e.g. 1 .2 mm. In order to achieve an adequate sealing action, the 
maximum external radius of the irater sealing web must be significantly bigger, ,.e. by at least 

5 0 3 to 0 5 mm, than the internal radius of the bottle neck rim against which the inner sealmg web 
rests in a sealing manner. The internal radius of the outer sealing web must simultaneously also 
be significantly smaller. i.e. mostly by 0.5 mm or more, than the extanal radius of the botfle 
neck rim against which the outer sealing web rests in a sealing mamier. This means that the 
intermediate space between the imier web and the outer web is relatively slim, with typical radtal 

,0 dimensions of only 0.5 mm. Depending on the wall thickness of the bottle neck rim, ,t may 
naturally also be bigger or somewhat smaller. 

100061 At the same time, another bead is also generally provided, surrounding the outer 

sealing web at a distance, the tatermU radius of which is bigger than the external diameter of the 
bottle neck rim by less than the thickness of the outer sealmg web. which means .hat the outer 
sealing web is pressed between the bottle neck rim and the bead or pushed against the bottle neck 
by Utc bead when the cap is screwed on. thereby contributing to the good sealmg effect. The 
inner sealing web simultaneously fulfils a centring fimction, only the cooperation of all elements 
of the closure guaranteeing a surprisingly dramatic improvement in the sealing properttes. 
100071 These outstanding sealing properUes of the known closure, of which the present 

invention also makes use, may nevertheless have a detrimental effect under extreme conditions. 
For example, extremely high pressures can build up m such a PET bottle under extremely h,gh 
outdoor temperatt^es, particularly if suitably filled bottles are exposed to direct sunhght, 
combmed with a particularly high proportion of carbon dioxide in the liquid or beverage. Thrs 
causes a very considerable sttain, bott, on the bottle and on the closure, and can also lead to a 
25 clearly visible bulging in the main body of ti-e bottle. It would therefore seem desirable to avotd 
these extremely high pressures, especially in PET bottles used for beverages. 
,00081 to view of the state of the art described above, the object of the invention .s 

thetefore to create a screw cap which on the one hand generally preserves the outstanding sealing 
properties of the known screw cap. even under very rough external conditions, but ,s 
30 simultaneously also capable of limiting the pressures which occur in a container closed w.tt> the 
screw cap without loss of sealing function. 
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pp,pc MM 4R Y OF THP, INVE NTION 
■CO,, TOs object is achieved in to. the sew cap U provided with ^vhieh 
L . the axial depth to v*ieh a hottle neck rim penetrates the intermediate space betw.^ the 
rrandou.ersealins.eV— 0f.he.imitin.acMeveaaU,„eWthese.^^^^^^^^^ 
hase of fte in«n„edia.e space, of such pene««on of U.e in^rmedtate space by bottle 

ilOl More particularly, the invention is a screw cap for containers wiU, a titreaded 
neck in particular PET bottles, which are deigned .0 hold drinks containtag CO.. The screw 
:rh:a;eadp,ate<l),aroughlycylindrica.capshell(2,within«™al*.ad(3,a^^ 

cyLdrical inner sealing web (4, ex.ending ftom the head plate (1, wtth a continuous 
4ion projecting radially ourwards and an ou.er, essen.iaUy cylindrical «a.mg webj^^ 
coLntiically surrounding ti-e inner sealing web (4). The maximum exlental radrus of ft tnn. 
s^ ng web L ti,e minimum internal radius of outer sealing web differ only shghtly and 
p Jably by less tiran 2 mm and more prefen.bly by less than , mm. The imter and outer sealmg 
webs (4 5) are specifically designed to accommodate the upper region of a botile neck (11 m 
: l,a! inle— space formed bcween ti,em. w,«rein stiuctitres (6. 7) are prov^ 
which limi. tite axia, depth by which the bottle neck rim (11) penetia«s ti« m.enned.a.e space 
beween ttie inner (4) and ou.er sealing web (5). 

^P P ppc.„„x.nv, THE. SF.VPP M , VIEWS OF TTODBAWINOS 
Figure 1 shows a view, in axial direction ftom inside, of a closure cap according to the invention. 
Figure 2 shows a section containing the axis tough tite closure cap represented m F.gure 1 . 
Figure 3 shows an enlarged section ofa.eclosu« cap according ti,F,gurel. 

Figure 4 shows a screw cap represented partly in section arul screwed on«, a bottle neck and 
Figuie 5 shows a section enlargement of Uie area circled in Figure 4, 

PPT^MI r^EQr lilPTION O " THF INVENTION 
,0011, irrespective of their influence on reducing toe irtemal pressure inside a bottle 
Lctitres according U> flte invention, which ac. as an axial stop for a bottle neck on whrch t^e 
cap is sewed, also have an advantageous eff^ wiU. reg.d U> tite a— t of tite closures by 
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machine. When screwing on a closure by machme, on which the present invention is based, it 
can happen that the closure becomes twisted when being screwed on or else an amiular bead 
which may be provided externally to the outer sealing web sits on the upper thread pitch, llie 
latter is particularly undesirable if the upper thread pitch is not designed for such a seating but 
extends with its top end inclined relative to the closing axis. In this case, the closure can become 
tilted. Since the webs according to the invention are provided between the imier and outer sealing 
strips, they act as an axial stop which immediately leads to a sharp increase in torque as the 
closure is screwed onto a bottle neck, as soon as the end face of the bottle neck reaches the webs. 
It goes without saying that any cylindrical bead outside the outer sealing strip is designed so that 
it does not come into contact with the thread before the end face of the bottle neck reaches the 
named webs. 

[00121 In principle a statically measured torque, which is determined in appropriate tests 

for the particular type of cap, is set in capping machines for every cap head. However, during the 
closing process, an additional torque occurs due to the kinetic energy, which is to be decelerated, 
of the rapidly rotating cap head, and whilst allowance can be made for this, it varies due to 
mostly unavoidable fluctuations in the line speed, and in order to produce a sufficiently high 
torque even when machines are operating slowly, a correspondingly high torque value is set 
which can then lead to the closure being sUghtly over-rotated when the machines are nmning 
quickly again. The torque which occurs when the cap is over-rotated is also referred to in the 
20 technical language by the English term "strip-torque". 

[00131 It has transpired that the webs according to the invention perceptibly increase this 

torque needed to over-rotate the closure, which can therefore help to prevent over-rotation, even 
when relatively high static torque values are set. Furthermore, the sharp increase in torque which 
occurs when the bottle neck mouth hits the webs according to the invention can also be used to 
control the machine in order to halt the screwing-on process at the begimiing of such an increase. 
[00141 Even though the measures according to the invention are not intended as a means 

of setting the tightness and safety of the cap against excess pressure, or the mentioned venting 
effect does not occur due to the design of the seals, the webs according to the invention are, from 
the point of view of an improvement in the properties, nevertheless useful, in view of the 
30 mentioned excess torque, when screwing on the closures by machine. 
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100151 Expediently, the stntctures are designed so that a distance of between 0.5 and 
1 5 mm is left between the plane defined by the internal face of the head plat, and the plane 
defined by U>e upper bottle neck rim, provided that, in this connection, the base of the 
intermediate space between the seaUng webs constimting .he actual reference point for the axtal 
position of the bottte neck tint lies more or less in the inner plane of the head plate. If ttus is not 
the case, the corresponding distance should be better determined relative to the plane defmed by 
the base of this intermediate space. 

,00161 In the preferred version of the present invendon, the strucuues for Imnfing the 

penetration of the intermediate space between sealing webs by the bottle neck rim consist of 
elevations or webs which extend into the intermediate space ftom the base of the intermedta^ 
space. In this way, when the closure cap is screwed onto a botUe neck, these elevations or webs 
act as stops for the bottle neck rim that prevent further penetration of the intermediate space 
between the sealing webs by the bottle neck rim. As a result of the materia, and their dim« 
««se stops are no. rigid but are elastically fiexible to a certain degree. It has proved to be 
expedient if tite webs or elevations have an axial height (measured respectively from the base of 
the intermediate space) of between 0.3 and 2.5 mm, preferably in tite range of 0.5 U> 1.8 tnm. 
,0017, By base of the intermediate space is meant the section of the head plate between 
the sealing webs at its deepest point. 

,00181 The widti. of tite webs in peripheral direction should be sufficient to perm.. ti.em 
to act as stops and not, for fl«ir pari, to be excessively elastically deformed and pushed m 
themselves.Tottusend,awidtt.offl»websof0.3to2mmhasprovedtobeuseful. 

,0019] In fl« preferred version, several webs are distributed at roughly equal angular 
distances along the am.ular intennediate space. In the preferred version of tire invention, for 
example, six webs a. arranged in the intermedial space, in each case a. angular d,stances o 
approximately 60" and extend in axial direction into the intermediate spa« by approx.mately 1.5 
K) 1 8 mm from flie deepest base of the intermediate space. 

,00201 I. has also proved to be expediem if ti.e wall tiUckncss of fte head pla.e m ti.e 
region of ti.e intermediate space, to be more precise the minimum wall thickness of ti» head 
plate in this region, is somewhat smaller than the wall .hickness of «.e head plate in the res, of 
the region, that is to say m particular in ti.e region immediately inside the im,er seahng web. The 
head plate Wioally has a largely consBn. wall tiuckness of ti« order of 0.8 u> 2.5 mm, mos.ly 
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- between 1 and 1.5 nun, and may have an additional fhiekness or camber at the centre, for 
example The (minimum) wall thickness of the head plate in the intennediate space between the 
sealing webs is expediently 10 to 50%, preferably approximately 20 to 40%, smaUer than 

radially inside the inner sealing web. 

5 I002I1 In an alternative version of the invention, the structures for limitmg flte 

penetration of fl« intermediate space between the mner and outer sealing webs by the bottle neck 
rim axe provided not between these sealing webs but e.g. radially outside the sealing webs. To 
ti,is end. there may be provided a bead lying radiaUy outside tite outer sealing web and designed 
to act as a stop for the upper threaded edge of a bottle neck rim which is elastic to a greater or 

,0 lesser degree, wherein the stop surface of flte bead, which runs essentially in a plane 
perpendicular to tite screw cap, has from the base of flte intennediate space an axial distance tiia. 
is 0 3 to 2 mm. preferably 0.5 to 1 .5 mm bigger than the axial distance of flie upper threaded 
edge from flte upper rim surface of the ti^eaded neck of a bottle for which the screw cap ts 

15 mT Such a version is suitable in particular for botde necks, the thread of which 
extends over a considerable peripheral section in a plane perpendicular to the axis of the bottie 
neck m such a thread, me upper flatt»ed thread edge lie, over a correspondingly large 
peripheral portion against the stop surface of the bead, thereby ensuring titat flte axial position of 
the bottie neck rim between tt,e two sealing sttips is clearly defined. As a result of tite resting 
20 either of flte ti^ead edge against tire stop surface of a bead or Ute bottle neck rim dir^tly aga„»t 
fl>e web surfeces between die sealing webs, the sealing sttips are penettated less deeply by the 
bottle neck rim titan would be possible wititout correspondmg stops, ttte elasticity of the stops 
still pennitting a certain scope for movement so flta. tite exact axial position of flte bottle neck 
between the sealing webs in tite closute can still be adjusted witinn certain narrower limits by 
25 screwing down to a greater or lesser degree or by flte rotational position of ttie cap fl»ead relative 
to the bottle neck thread. 

[00231 Witi, tire conventional closure, penetration by die bottle neck rim was essentially 

limit«i in ti«t flte intennediate space between the two sealing webs became increasingly narrow 
towards flte head plate, which effectively produced a resistance to prevem tiie bottle neck nm 
30 from being pushed in further. This bemg die case, ti« top edge of flte bottle neck was able to 
reach a position very close to flie mner plane of tiie head plate and lay close to ttie base of ti« 
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' intennediate space between the sealing webs. As a result of the dimensions according to the 
invention, the bottle neck rim is retained at a distance of the order of 1 mm from the imier plane 
of the head plate in axial direction and at a somewhat bigger distance from the base of the 
intermediate space between the two sealing webs, provided that the head plate is of a somewhat 
5 thimier design in the region of this base than in the rest of the head plate, and thus the base of this 
intermediate space is additionally somewhat offset from the imier plane of the head plate. 
Naturally, the position relative to the imier plane of the head plate may deviate from the specified 
dimensions to a greater degree if the thickness of the head plate is modified. Ultimately, the 
reference point is the base of the mentioned intermediate space. 
10 10024] The sealing engagement of the bottle neck rim with the two sealing webs remains 

essentially of the same quality as that of the known closure, although the sealing webs are spread 
somewhat less - particularly in the vicinity of where they rest against the head plate - than 
would be the case if the bottie neck rim were allowed to penetrate the intennediate space fiirther 
to the point at which the intermediate space is afready significantly narrower, so that m this 
15 region, the outer sealing web in particular would be placed under even more tension and 
therefore provide an even better seal. 

[00251 As a resuh of the design according to the invention, once the internal pressure in a 

container reaches a certain point, which may be significantly above 7 bar, due to excessively 
high temperatures, some gas is able to escape from the bottle neck and between the bottle neck 

20 rim and sealing webs until the pressure is sufficiently reduced (specifically to a value somewhat 
below 7 bar, for example). The closure according to the invention therefore ensures that a 
sufficient and desired excess pressure is always maintained in the container and only an 
excessively high excess pressure is relieved. TWs allows a small amount of excessive carbon 
dioxide to escape, especially if an excessively high amount of carbon dioxide was released into 

25 the liquid. Due to the fact that a sufficient excess pressure is maintained, however, the COa is 
completely or else largely prevented from escaping from the Uquid. 

[00261 Further advantages, features and possible applications of the present invention 

result from the following description of a preferred version and related figures. 
[00271 Figures 1 to 3 show a closure cap denoted as a whole by number 10, which 

30 essentially consists of a head plate 1 (also referred to as a cap base) and a cap shell 2. The cap 
shell has an internal thread 3 and a tear-off strip at its bottom edge, which is provided as a 
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■ guarantee element, its state indicating «*ether the closure has already been opened. As this tear- 
off stdp is ia.own per se and not relevant to the present invention, it «U not be descnbed m 

more detail here. 

|«028| Tvi-o continuously annular sealing webs 4 and 5 extend inwards torn the head 
5 plate in axial di«ction. The radiaUy inner sealing web is somewhat stronger and also axially 
longer than the radially outer sealing web 4. The maximum thickness of the inner sealmg web .s 
e g 1 to 1.5 mm, and its mtaimum thickness is of the order of 0.8 mm, the free bottom edge 
being of an angled design at its external face, which is intended to make it easier for the tnner 
sealing web 4 to slide into a bottle neck. As a result of the virtiraUy olive-shaped cross section of 
,0 at least the external face of the sealing web 4, this sealing web will also be referred to m the 
following as a "sealing olive" according to a linguistic usage that has now become customary. 
RadiaUy outside the amtular sealing olive 4, there is shown a virtually cylindrical and somewhat 
thimter sealing web 5, the ftee ^ of which is somewhat angled and rounded at the internal face, 
which again is intended to make it easier for the outer sealing web 5 to slide on the rim of the 
1 5 bottte neck. The intermediate clearance space between the mner and otfer sealing web 4 and 5 .s 
relatively slim and is at most essentially no more than 1 mm or even less. The maximum radius 
of the imter sealing web differs from the minimum radius of the outer sealing web by an even 
smaller amount, this difference typically being only of the order of 0.5 mm. 
100291 The intermediate space between the imter sealing web 4 and the outer sealmg web 

20 5 is denoted by reference number 9. 

[««3«1 The essential elements of the screw cap according to the invention just described 
are ag^n shown in Figure 3 in an axial top view of fl« interior of the screw cap 10. The ammlar 
and somewhat flicker sealing web or seaUng olive 4 extending radially ftom inside towards flte 
outside is shown and, immediately radially outside same, the mtermediate space 9 as well as ttte 
25 sealing strips 5 immediately radially outside flte mtermediate space 9. Adjoming it towards the 
exterior is the cap shell 2 with the internal thread 3 and ttie inner bead 7. 
100311 In both Figure 1 and Figure 3. flte webs 6 according to tire invention are shown m 

the intermediate space 9 at anpolar distances of approximately 60». The section plane according 
to Figure 2 runs straight through two oppositely lying webs 6. so fliat tiie axial height of the webs 
30 6 is also shown in Figure 2. 
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' 100321 Figure 4 shows the closure cap 10 according to the invention screwed onto a 

bottle neck as far as the elastic stops. Figure 5 shows another enlarged section from Figure 4. 
Although the adherence to specific dimensions is not crucial in every case, it may be pointed out 
that the screw cap according to the invention is represented essentially true to scale in these 
5 drawings, Figures 1, 2 and 4 showing the closure on a scale of 2:1, Figure 3 showing the closure 
on a scale of 5:1 and Figure 5 showing the section from Figure 4 approximately on a scale of 
10:1 of the original closure. It can be seen from this that the thickness D of the head plate is 
approximately 1.5 mm, whilst the thickness d of the head plate at the deepest point of the base of 
the intermediate space 6 is somewhat smaller, being e.g. 1.1 to 1.4 mm. The thread 3 of the 
10 screw cap 2 is screwed onto the thread of the bottleneck 1 1, to the extent that the bottle neck rim 
penetrates between the two sealing webs 4, 5 until it rests against a web 6, of which a total of six 
stops 6 are uniformly distributed over the periphery of the intermediate space 9. 8 denotes an 
external fluting of the screw cap 10, the purpose of which is to provide a solid and secure grip on 
the screw cap when unscrewing and screwing the screw cap. 
15 [00331 Without the webs or stop elements 6, the bottle neck 1 1 would be easily able to 

further penetrate the intermediate space 9 by 0.5 to 1 mm, the outer sealing web 5 in particular 
being expanded even further and being placed under tension, thereby resting more firmly and 
tightly against the bottle neck rim. The somewhat thimier wall thickness d of the head plate in the 
region of the intermediate space 9 also has the purpose of imparting additional elasticity and 
20 expandability to the head plate in this region, which also contributes to the firm and tight 
engagement of the two inner and outer sealing webs 4, 5 with the bottle neck rim. 
[00341 The webs 6 ensure that this sealing engagement is preserved on the one hand but 

not quite as strongly as without the webs 6. As a result, any excessive excess pressure in the 
bottle is relieved. Both the bottle itself and the closure are therefore subjected to less strain. 
25 [0035] Even though, as already mentioned, adherence to the exact dimensions, as shown 

in the figures, does not appear necessary, it is nevertheless to be assumed that the advantageous 
effects of the closure according to the invention are based on the fact that it reacts relatively 
insensitively to tolerance deviations of tiie bottle neck and also of the actual screw cap itself 
This is presumably due to tiie fact that, in addition to its other special geometric features, this 
30 closure has elastic properties, as defined in tiie claims, because of tiie material used (polyolefin) 
and tiie wall tiiicknesses of tiie sealing webs and head plate in tiie region between tiie sealing 
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- „e.s, a. wen . .he — of «.e .op e.e.en« o. ^^^^ ^^ITZZ 
partieuUly favourable .o *e absorption of .o.era„ee deviatio,. ™mou. — 
L sealing funoUon of .he elosuxe according .o .he invention, whilst ensunng to, .he seal h^ 
"a. pressures significan.ly above 7 bar. The relative dimensions of *e elements of dre 

5 cap liL above, as sho™. in *e figures and in the scales mentioned a,»ve, s ould 

Zforbe preserved as far as possible wiUrin a range of . 20%. However, different rela ve 
rilnsoouldbeu^eMandneeessar^lnparticularifthepHnciplesofthe^^^^^ 

are .0 be applied .o con^iner closures in which container necUs have — 
Lnsio. (ta P-icular different diameters ar. wall thictaesses) fc^ ^ embodiments 
10 represented here. 
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